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(2) 

1 

3^ > X f- > * :y X i£ * ?g X -> 5 > C i 0 )i 7C 

mmm\zma^^^^-t^xmt, lo 

^>^7.f->^^tJ'»7.t:±tbX'Jtsy>iZ^0'&7t 

mmmn^^mLxni!?s.i6mm±\zmi<n^>!/x 
t. mBf^i<Df'>if7.^>m±\zm2(D^>{f7.7'> 

afe^ i: ^£#ai:-r5is*Ji 1 xitm^stm. 2 \zmm(D^^ 
lam 1 (D^ >yxx>K&u:ii 2 (0^5' y^7.=fym::s. 

[W*J16] Saiail2©^'>i^X'r>«ro}gfiESi. SJ 
Emi©^>yXx>||Ri;m2©^'>i'XT>«!6S 
#? W IC X 5^ > U T iE«l® S 2) C i: It a i f 

[»*«7] sm±\zmt^fymti'yif7.7'ym 
t^m\zmm-i>xmt, 

^yif-r^xmt, 

m^^yi/T.y'ymiDXy^yif^izX^nzm^yi^^r 40 
miH JES £ ini^mt^i^ ymnjLy^y if mm \z^rx 

T^sflXttlSJfl «r-^tr:yx IC J; 0 ffllBSft^^^ >ie$x 
[K*JS8] SJB57-y9!l!£^ty:yxtiH7-y{bS5RT 



1*BB¥8-2 6 4 5 3 0 

2 

f->8ii:S(lteg{b9^^>K$x-y5^>i/Um Stt^b 

7 xti^^S 8 (ctSsl©^©^gBroSii;^ffi. 

m 1 X lC<t »3MJE«J^8TMi2Sffi±®m 1 ©SEX -y 
5'>;y«^S:X-y5^>ir-r^m 1 ®5^V>A't, 

m 2 CD:yxtc<i: 0ME1^SlTStltBSfi±(Om 2 ©Sx-y 
[0 0 0 1] 

^±tcgss^S:/i-bT3'>i^xx>e*j^fSL. -e-®^ 
3' > i^x X >siRrxaf«i * X -y ^ > i^'-r -5 *®*ss 
offiji:i^ffi&(yfK7'rx>y5^>yssi'Bi-r5. 
CO 0 0 2] fi^, ^^^mw<r)Wm{\:. ismffi^kd^jf 

titcr^nx. nviS'i' h*-;i/-^fcf7*-;i^07X'^i7 
v^yf7.^y^m\^x-:iy9'jvi^-)\^^^m>. ± 

S»!S3>^i7 hi£#sS^Brt»!£Jg<!:;^5. Sit. ^1^^ 

• f6i±*«jiL<;*t)T#Tv>2.. mz 

'&^%i;uyV'^)]/(r):f.9)\^Wi^mt\^X. 7)\^^~'0 
A*vitt7;u5xi7A-&^m®sfflti*«^, xM-x 

S)Bi:®Sl^Ei(l«3jg. «^A«A 1 W/T 1 N)|g^©# 
S:#2)&*IC. SfL.tiiBi^«ni:UT5'>^/'Xx>*iffi 

[0 0 0 3] ^yi/xv^ym^m^^tcWi't. rmmim 

itiifansm?'^' ymm(D^mm^-fftE-^it^ ci t 
&m\zmbrz:znibom(DJiy^yif:^ 

:i(oxy^yif^mzm^^^ni>jLy^y!/mm(D 

[0 0 04] 

[S!3l5®S^fi] •^yy^yhf'y'!/7.f-y2U 

mtmitoi^^mmK. 09 (a) ic^rj:^;aiB) 
f}mu£*f±c^cti!)^S>i. z.<r>itisb. 09 (b) {;: 
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3 

[0 0 0 5] ^mmstLXT iNmi)m^^^n^ct 

[0 0 0 6] tC^r. miO (a) \Z7r:t<ko\Z. v 

4^^> (B2 H6 ) (Dm7t\z^Dm^^tirz^>^7.f- 

mBm(Djo\zumm^'r^ctf)^rt^rc^. 
yh<D\^±^m:5ot'r^m'^\zmbx^^^. ^ft. y 

a±7.m^m^^M,\zn^^t^^^^m^m'o. se^ 

T. ^10 (a) . (b) iZ^t^olZ. m&miai±. 

(b) tt¥^*Sffi5±(^«&&Kl btcm^n:t3> 
2 b ^m-t. 

[0 0 0 7] ^ft. ^m^titz^^y^^ts-^^mRif 
/^y:^-i^tf3.^ztf)m^rix\^^^, iiawicckti 

-3 5-- 5 0t::<i^jff^H.^o ) X^^Ctf)^'^^^^^ 

^y^f}m^\z<<. ^\z. rmmBm (y^):2>mt 
m) t^>^xv'ymt<DJLy^>!f<Dm^it^^^< 

"t^mt^mc^^^y/mxxy^y^r^m^^z. # 

[0 0 0 8] zorm^mn^-ft^. s^^:/D-trx* 

t^X^n^rKDm^Xy^y^-r^ ^ (h;5«iJ:^l!a::^'5o 

fi£oT. tie*, ^>^xy^>mt^^>^^ts^^m^ 
wi^<Dmmxxy^>^'r^t^^o:^mf)m^nxt 

[0 0 0 9] 

y^m^^x^y^xv^ym^^m-r^m^. sta^£«e 

TfciC)WKfl:-r^i, laio (a) (C^-Tcfc^lC. -^(7) 

ai^^^mitr^) zt. mio (b) tc^fj^^tc t 



(3) 1$S¥8-2 6 4 5 3 0 

^(D^mi^m^5^<D9iXf}mmzrs.^. ¥3j«^s«5 
?Nt^^^m^^xn^^y3-h<Dm^tuhztfs.^ 

[0 0 10] ^Tz. ^y^xT-ymtT 1 Nm^Xy^ 
y^t^^^. iHmLftXoiz. 'fa'tx-^'-i^yf}^ 

m'-'^'ry^'^[^x<Dxy^y^\tmmx$>o. 

10 i^y^&^i^fz^iz. 2'^<D&mxw\^lzxy^y^'r 

^j:^\zLrzm^. mm:2xh<Dmm^. mmmm<Dm 
[0 0 11] m\z. ±$mt^\z^. m^L^nmifsi^ 

Qi&Mxy^y^o^m'^lzit. xy^yT^<D^x;\^ 
^<D^^±%^\zm't. ^xnt^^xx^^^fz^sbOx 
/\^mx±%^Oi\^i^ii^1^UL. ^XA±{c3iSLTV^ 

^K^>^^^mtK^s\^xmmt^^\:tzy). Ki^^^^^mo 
mmmii^±&^nxuum\zVfmL. m&LtzWMm\z 

:in\mmzixV(Di^i^\u^y)xfs.<. mmm^^'B^ 
tt^fz^. ^x/\<K>9iimmt}0i&rf^^'ro 

[0 0 12] <2>Ui^Xhm^^X^tLX&MXXy^ 

y^^^m^. xy^y^'^oui^xhmommz^^ 
b\z<^^K^.±^mmmLx^ri, mmfyx-^^m 
^^rz7yi^y!fx\m^Ltnr3i^^m'^i)^^\,\ c(Dm 
'sm^$>^t. ^<D±\zm&m^mmbrzttmgim 

[0 0 13] ^^mt. }L^o'^^m(Dfm^\zm^x 

^^tf^< <£Mx y^y i^^cDSKSffi-c(o«e® $ m < 
5 c tti^x^^^'^^^mowt-^imms^^^^wo^ 

[0 0 14] 

y^Xr-y^^tsnx^^tLXi>'^-yy\z^r^m.7t 

L.> i&Bmh\zmi<D^y^x7-ym^mm'^xm 
t. ^y^xT'y^^t^iix^^m^\tyvy\z^y)m 
7cU> mmmi(D^y{fx^ym±.\zm2o^y^7.^ 
ym^mm^xnt^^t^ct^i^WLt'r^^^^^ 

h\zimm^m^Lit'ik^ m^mmm\zmu^mm'^ 

50 xmt. ^y!fX'ry^'^t^fiX^i.thXV:¥^yy\Z 
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5 

^•es. ^ r t ?£it$a t-rsn 1 2 (r)%mztm.(r> 

M 1 <a^>ifXy->mRZSIiillZm 2 CO;? >i/XT >IStt 

sc^tjT'i^sn. use, wseM2cD^'>i^xx> 
^©jgfiea. iitBiii(C3'>yx7->BiRi;ii2©;5'> 
i/x f- >K =£ X y > t TsataM n ica*)iti :i i: * 

J;oTa^Sn. meiC. SJI3m2(0^'>i)'XT>lfi<D 

^ «f IS i t S SI 4 o^Bj trfa«© B»K ji:^ S 

>yXT->^t^lHtJ&^t-5XSi:. MESH^I' 

^ tf X J; 0 ifS^' > y X X >K*X y 5^ > i^'f 51 
gt, H{rffi3'>;yxx>Koxy5^>i/^t:A:mtc«$ 
;S:V»-pS9tESffiS:«affiSfl:5^^'>K«X-y5^>i/«3flC 

Tii^Sn, m9lC. Ui^XMKSTXi'tUTiltB^' 
> i^x X >!S t StiiSSfl:^^' >K sx > b m 
Stt^bU^7-;/Si'£-&tj;yxtilsli<£^tJ^fx<os^:y 

{tsnfcm 1 (DiiT^iz^ oMJEt^ffi-rsafes«±rom i 

CD»X-y5^>i/'{^:S:X-y5^>i/'-r-5m 1 ®?A'>A't, 

f^2<Dii7.\z^y) «Et«!8Tiri2affi±©ll 2 rosx v 
5^>y«c*x<y?>y-r5m2ro5"-v>A'i:. iria^i 

05^-\'>/N*StXfl5SII2©5"-v>A-a::3;S:*»D. 
[0 0 15] 



(4) *$M¥8-2 6 4 5 3 0 

> S ^ tf X * i t L T 7 > I C J: 0 iSTt t T m 1 O 
3'>;/XT'>K5&Jg*L, -iE-®±lC3'>^/Xx>*^tJ 
:<fx **jflX(i->^ >{t OiiTcLrm 2 >^^Xx 
>K[^Jg{!£L.TVi.5. tJEoT, S{£;:yX5«i3«ix5fc* 

[0 0 16] v'jJ^^XOSTcC.fcOJg^Snfcll 

JO lo^yifT^r-ym^^^mmtL. **x[iv7>a5ji 
*<^siT*5. mz. ¥»»a«±o*fii&sic}gfi6sn 

;/tMPlcJ:ffi2SO^>^'Xx>KSa»jitr«^, ^ 
t tTff)^ 1 W^' >*'Xx>Kro±lC±««@4: L. 

x<r)^2<r>^yif7.^ymm^-&n^ftt>. vif-^y 
20 ^^^<oi^ yif7.r-yoiSiX^mu-r^ctii^^mxs> 

CO 0 1 7] *5!?gJcfi5-5Xu/5^>y:^ffilc<i:n 
«. -2 0"CU^TO<5fiT, ;S'>i^X7^>SSX-y^> 
!fV, 1 5'CeA±(0fl*-rT 1 NKSrX-y5^>^/LTti 
■5. tJ!-DT. ;S'>^/X5^>IB<DX-y^>^'^{c[iT 1 N 
Ki:<03!J?it<0««diT#. T i l<m<DJLy^yi/m\z 

\tT iNmoixy^yifu-h, Rzrf^^mmmtom 

^ CO 0 1 8] MIC. *«?^fC^«>l/vXhK(0|»*;^S 
tc:feV>T(i. SStl:yxi7-y«*^ty:tfxSfflv^fcH7 
-f 7 <y -> > i^lZ i 0 X -y ?>yffl-7X ^7 1 UTfflV>«: 
vXhK&K^SUTVi-S. x<yf->i/lcJ: 0 

±fssnfcsrtj*^«>i' fctt^>i/XT->-^T 1 m^t 

*nTVs-5fc*. KSI:yx<Di&.*fflti/£:H7'f 7-y->> 

■y^s^tr5!fx£j!n];t-5c:i:ic<ki3, iene.-£«4«wc 

CO 0 1 9] Sfc. :^mM\Z^^Xy^yi/mm\ZJ:n 
40 tf. ■en-€nS)45M*x-y5^>i^Bltg;5:miRr;m2 
©5^^ > A-£«EpJgg;(S;IK2IKraig-r5 il t (c J; D . 
m 1 V >A> e IS 2 (0^-^- >/\*(cSffi*;^aiZ®-t- 

^ryn\z^^nitm^<r>m&\z\tiz.%<¥<Di\^^\z^^i^ 

CO 0 2 01 Hlc. <Sia-eoxy5^>^^*tBlffi;5:|ll(0 
ynis^^^ti^ "3 t>il5Vi«aSTCDX-y5^>i;'*tBrSg 

50 0. Sii3xh®H'J«t. x;p-::^<y hoi6j±&ia5c 
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(5) 

7 

[0 0 2 1] 

( 1 ) *n^M<r)m 1 <7)*ss«i9»cfii55e«eRi;±»«)i 

®<Ofi£K;&S(Cfflt> ?.ns C VDgB©fi!l®EIT*5. 
rs. t-^ 9 3 mmtSilft&^^i^M, 9 2 *t|8B$ 

nri^i-s, A7-y{t^'>i^XT> (WFe ) 

i:. v'!)^^^ (B2 H6 ) tTicm (Hj ) Xf±v7> 
(S 1 ) <0(i^:yX;Ci<f^+>A9 lrtt»A$n«> 

[0 0 2 2] 01 (a) ~ (e) tt. 03OCVDgB 
Sffltiifc. *^ig©SBl®||Jg«f!HC«R2.a>^i7hjt>- 

m^^nft^>if7.y^>m'S:^Mmi 4tb. wf. ^ 

[0 0 2 3] *-f, 01 (a) lc^-rJ:5lc. ->Un> 
Sffi (¥««JSfi) 1 1 ± t -> 'J a ^ ?i 5 «6 

ift®12S:J^^bm «5llikll 2{C3>^'i; S7j>-;u 
13$}^^1--5. iOtS. n>^i;h-^-)V13 0m 
«ic->'J:3>S«i i*<BfflbTViS. Hi 

(b) lc^-ri:5lc. 85*1 0 0 c c/^J-OWFe :<?X 
t. SSSl 0 0 c c/i)>©B2 H« ^fXt. 8541000c 

T> ;#XJEE:^ 1 0 OTo r r. XffiSfl!4 5 CCcD^ft 
T, CVDffilCiO, IftRSl 2±(CBIW1 0 0~1000 40 

A^mio^yifx'fysi (wm i4sj^^t-5. c 

CD«-&, WFe ;yxii*i:L.TB2 Hs ^fXIt j: OStc 

[0 0 2 4] iKV^T, 01 (c) {r^Ti^lC. B2 H 
s ;yX(D«^»&S:l?jhl/, «Eftl 0 0 c c/^J^roWFe 
Xi:. iffifllOOOc c/^i>©Hj ;yxcoS^^x*f-\'> 
A- 9 lrt(C#^il&UT. iJxmill 0 OTo r r, Sfifi 
34 5 Oro^i^f:-?. CVDttlCj;0. 2?3iS14±iC 
Kif 1 0 0~1000Aro||2CD^>i<Xx>S*»f);a:«)^ 50 



i($M¥8-2 6 4 5 3 0 

S 

«SS1 S^m^-rZ. C<0«^. WF6 ;yxiiH2 ;y 
2(D^'>i!'Xx>l8l 4. 1 5?55a*ji*n. MlC«&ift 

SI 2±tc^-ti*J«i$n«). ;i(Oi:ir. •>'j3>sffi 
1 1 <D^m\imtw-mtri^. 

[0 0 2 5] 'A^^-V. 01 (d) (C^1-J:5IC. NFs 
;yX$fflt^fcH7'fX-y?^>i^(CiO, X-y^'A'-yi^U 
Tiffii&Hl 2±romiRi;ig2 0^>i/Xf->Kl 4. 
1 SSIiJiSL'. 3>^'i; h*-;n 3rtlco*mi&i; 
m2©^>i<Xx>8tl 4 a. 15aSS-r. ;:niCJ; 

TSF« SrfflVJTfciVi. Sit, HF+HNOs OM't 

[0 0 2 6] ^IC, 01 (e) tC*-rj:5(C. 3>^^ 
h*:-;H S^iSaUT^Sl 2±(C7;i'5X'?A/ 

1 6 iftiK-r^Ena 1 7 *}gis-r5. cntcj:D, x 

'j3>Sfil 1 iESISl 7tt:/'7y 1 6&:frUTffii!3? 

74*3. 0 2 (b) iZyn-r^^iZ, ii^>S(C 

J: 0. Eitll 1 7 S1S[«-r«>SWI8»K 1 8 
S»C±IBtili;.fc^?S:lS*iliTgK*eiliKl 8(CJgBg 
Snfcl:f7*-;H 9rtlcy7i'2 2*S»ii*. 

7'7*'2 2 ^n-bx&mm 1 7 ts8?-r*sij®E«»@ 2 

3S:Jg^l/TfcJ:V^, 

[0 0 2 7] ei±(Di5(C. *l??^<7)m 1 OSIiSWlCfi^ 

A'9 iicWAT«Sf£;;«fxcD5^-:^!f?7>s<9±f4;t* 
itr, i*SSi 5«j^^-r2)fcJi)<DBfSroSi£:;yx$ 
?Y>A*9 irt(c#t)tef ?.;ii:?5»Tt«.oT. gs^ei 

cni;:J:0. tfetccVDfelciD, l^i;5^-v>A*9 i 

0?.^:t!OiTir*. 

[0 0 2 8] MIC. i/'ja>sfii i±o)immi 21c 

>g^$nfc3>^i' h*-JH 3JC±IB2B<0^'>i!'X 
r>KSaJe))itf«^. ±»«)gl 5i:L/T®||2®^ 

1 1 i:»1-.5i£Sei 4i:UTO||l®^>irxx>SS 
1 4€;»< L/Tt),tVJro-C, ->U n >Sfi 1 1 'v®^ > 

[0 0 2 9] ±iB(oiiig«fimi. gf^fi 1 4 si; 

±»«11 5©^'>i^Xx>IBS::^7>'^«y h^'>yx 
LTV5^,?>1, 02 (a) It^r^^lC. 1&mSl2±\Z 
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(6) 

9 

[0 0 3 0] HtC. Tift<?)«&gtBl 2^UTv'U3>8 
{bKS:fflViTVi^;&^ U (PSGK) > U 

n>;*/^X (BPSGK) . '>U3>KS>fl:Sg (S I O if? 
NK) '5L\tz/')n>mtm (S INK) ^TfeoTfeJ: 
"^fz. SfiMi[=£4 5 CCiiLTVi^T^^ 3 0 or 
Sa[£(±T»n«<tK Mil, ifitSl 4SjB£IS1-^fc 
860^^£;;9Xi:LT, B2 He +WF6 ^-HzO^U^iJ 
7.^m^^X^^^i)\ B2 He +WF6 +SiH4 <DU^ 

WFe +SiH4 a)^i^:tfX^fflViTt>J;Vi. 

(2) :^mmom20mmm\z%^xy^>^mm(D^ 20 

iS4 (a) . ^5. !§36«, ^^WOS 2 O^SSMlCfi^ 
[0 0 3 1] 04 (a) ti, S;5:^aSco«SSScoxy 

To 04 (a) IC43V^T, 1 0 Iti, «X7?>^<^?:i^ 

?^jBK$n/t'^xAi 0 0(7)?&aj?a^£«i^. emk^n 

1 >A\ 1 0 2 fi, "^XA 1 0 0 (DMm^WLBOS 

^>A1 0 l&r;il2(D^^>Al 0 2i:o;^75tO, « 
E=KSB^«J$UT, ^n^cOWT'^XAl 0 O^&^ShpI 

[0 0 3 2] ® 1 0 1 (hJRSI^l 0 3 (DK 

2 (D^^ 1 0 2 tm^M i o 3 comtcti-^n 
^^n-^xA 1 0 0 <Dm^^mmt^m7RLf3i^^/vv:ffi^ 40 

^tt^nrii^. 1 0 4(3:111 co^'V>A*i 0 itc^;i 
Al 0 1 <hAPfi!lD-Hn^yi7^v>Al 0 A<Dmm 

mm^tKnmo^x/M oo<Dxut\z^fi^n 
^x/M 0 o(Dm^^mm-t^n}v^iimn^nx^^ 

^0 ;^^jEtc:?SoTVi^APffl!lD-Hnu/i57^^>Al 
0 A);^\zm^^^x)\\ 0 0 7:i<»A$n/5:^, KIcMffi 
$nTi/i^mi(7)^^>AU 0 \(D^nmti\Z%0^^ 
\ZXUmu-YUy^^Aryn \ 0 4f^;&^^ajE$n^o 
^co^»^XAl 0 Qi)^%10=^^ryn\ O llCjRA^n 5<? 



1$gl¥8-2 6 4 5 3 0 
[0 0 3 3] 1 0 5tS®2£7)^l->A*l 0 2lC::?;^dt'2> 

0 1 tmumu-\^uv^^^yn\ Q^(D^mw^t. 

t^mMtKmw'^x/w 0 ooapiitc^n^'n'^x 
A 1 0 0 (om&^mm^^n)v^timn^nx^^^. o 

XAl 0 0$ll2CO?-V>Al 0 2^^^tfiPffiJP-HD 
'y^^r>A*l 0 StCSUfflf^iftC. KicsJE^nrv^ 
^S20^^>A1 0 2(^<DE;^{C^'5<fc^lcaPfflilP 
-Hn7^^V>A*l 0 5f^;5«iaEE^n^o il^t^T, 0 
XAOiRA^(CfflPffl!lD-Hn>yi7^r>/N*l 0 5f^^£ 

0 5;^>6i1^tC»^XAl 0 0;5^«!ttl$n^o 
[0 0 3 4] ±IBc7)&^(l§^rt$MEt- ^fce60Sff[ 
7t^>:/ (Sfm^®) chSil^^n^SPglPl 0 6-1 1 0 
^^5, 04 (a) 0*lEa)X>y ^>^g§CD 
f^^^OtC, 04 (b) <DJ;3;^«^«<0X^y^>^gg$ 

ffli.^Tfe<^i^ 04 (b) \txy^>^mm(D±^<Dm 

[0 0 3 5] 04 (b) iCiSl^T, 04 (a) t^f^^ 
(hC^Ji. (t8i^») 1 0 Z^^^LAZLXmi 

msm2<n^^ynioi \Q2d.txumiknm 

Pfi!|D-KD'y^^V>Al 0 4 a. 1 0 5 aTlf^JBSI^ 

1 0 3 di\zmm'^f\x^^^z.tx$>^. tSoT, mi<D 

^^yni 0 1 a&i;il2(0^t>A*l O 2 atCvUn 
>SS1 0 O^fflLAn-r^lR, ^^)tCvUn>SKl 
0 OI^I^UJRM^l 0 3 a^£jiaS"r^il<hlc;^^<, &^ 
101a/103a. 102a/103a, IOAsl/ 

10 3a. 1 0 5 a/1 0 3 am<^giBgffltCti>^'j3> 

Sffil 0 ocoaK^&MgB-r^^0^coA>iuy7:/tig:tten 

TV^^o APffl!lD-KP'y^5"^>A*l 0 4 aco 

APi:aPfl!lD-KD'y^7^V>A*l 0 5 aOttiOlZh 
OX/M 0 OoaKS:MIBfSA;l^y;:i^^ttenTl^ 

[0 0 3 6] 0 5fimiO^v>Al 0 l(C<l:05^g5<h 

tt^en:t^ 1 (Dxy^y^/^ommfs.mmz'D^^XTr^ 
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Summary. 



(57) [Abstract] 

[Objects of the Invention] Mind an adhesion layer on an insulating layer. A resist film 
is removed without leaving preventing dew condensation in the substrate front face 
after low-temperature etching, without reducing forming a tungsten film and forming 
an adhesion layer and the main electric-conduction film about the manufacture 
method of a semiconductor device and dry etching system which ********** a 
tungsten film and an adhesion layer after that without reducing a throughput, securing 
the stability and the repeatability of a process, reducing the installation area of 
equipment as much as possible, and the throughput of equipment, and a resultant. 
[Elements of the Invention] The gas containing a tungsten is returned mainly by the 
diboron hexahydride, and it has the process which forms the 1st tungsten film 14 on 



an insulating layer 1 1, and the process which returns the gas containing a tungsten by 
hydrogen or the silane, and forms the 2nd tungsten film 15 on the 1st tungsten film 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the semiconductor device characterized by 
having the process which returns the gas containing a tungsten mainly by the diboron 
hexahydride, and forms the 1st tungsten film on an insulating layer, and the process 
which returns the gas containing a tungsten by hydrogen or the silane, and forms the 
2nd tungsten film on the tungsten film of the above 1st. 

[Claim 2] The manufacture method of a semiconductor device characterized by 
providing the following. The process which forms opening in the aforementioned 
insulating layer after forming an insulating layer on a semiconductor substrate. The 
process which returns the gas containing a tungsten mainly by the diboron 
hexahydride, covers the aforementioned opening, and forms the 1st tungsten film on 
the aforementioned insulating layer. The process which returns the gas containing a 
tungsten by hydrogen or the silane, and forms the 2nd tungsten film on the tungsten 
film of the above 1 st. 

[Claim 3] It is the manufacture method of the semiconductor device according to 
claim 1 or 2 characterized by for the tungsten film of the above 1st being an adhesion 
layer which strengthens adhesion between the aforementioned insulating layer and 
the tungsten film of the above 2nd, and the tungsten film of the above 2nd being the 
main conductive layer. 

[Claim 4] The tungsten film of the above 1st and the tungsten film of the above 2nd 
are the manufacture method of the semiconductor device according to claim 1 to 3 
characterized by being a blanket tungsten. 

[Claim 5] The manufacture method of the semiconductor device according to claim 4 
characterized by **********ing and embedding the tungsten film of the above 1st, 
and the 2nd tungsten film after formation of the tungsten film of the above 2nd at the 
aforementioned opening. 

[Claim 6] The manufacture method of the semiconductor device according to claim 4 
characterized by **********ing alternatively the tungsten film of the above 1st, and 
the 2nd tungsten film, and forming a wiring layer after formation of the tungsten film 
of the above 2nd. 

[Claim 7] The manufacture method of a semiconductor device characterized by 
providing the following. The process which forms a titanium-nitride film and a 
tungsten film in order on a substrate. The process which **********$ the 
aforementioned tungsten film by the gas which holds the aforementioned substrate in 
temperature of -20 degrees C or less, and contains a fluorine in reduced pressure 
atmosphere, the process which does not have **** in the atmosphere after etching 
of the aforementioned tungsten film and which comes out and moves the 
aforementioned substrate to the etching place of the aforementioned titanium-nitride 
film The process which **********$ the aforementioned titanium-nitride film by the 
gas which holds the aforementioned substrate in temperature of 15 degrees C or 
more, and contains chlorine or chlorine in reduced pressure atmosphere. 



[Claim 8] The gas containing the aforementioned fluorine is the manufacture method 
of the semiconductor device according to claim 7 characterized by being 3 nitrogen 
fluoride. 

[Claim 9] The manufacture method of the semiconductor device according to claim 7 
or 8 characterized by **(ing) and removing the aforementioned resist film to the 
mixed gas of the gas containing the activated fluorine, and the gas containing oxygen 
after **********ing the aforementioned tungsten film and the aforementioned 
titanium-nitride film by using a resist film as a mask. 

[Claim 10] The manufacturing installation of a semiconductor device characterized by 
providing the following. The 1st chamber which is equipped with the cooling means of 
a substrate and *****+****s the 1st etched body on the aforementioned substrate in 
the state of reduced pressure by the 1 st activated gas. The 2nd chamber which is 
equipped with the heating means and cooling means of the aforementioned substrate, 
and **********s the 2nd etched body on the aforementioned substrate in the state 
of reduced pressure by the 2nd activated gas. It is connected with the 1 st chamber of 
the above, and the 2nd chamber of the above, a reduced pressure state is held, and it 
is the conveyance way which can move the aforementioned substrate among these. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a 
semiconductor device and dry etching system which form a tungsten film through an 
adhesion layer on an insulating layer, and ********** a tungsten film and an adhesion 
layer after that in more detail about the manufacture method of a semiconductor 
device, and the manufacturing installation of a semiconductor device. 
[0002] The aspect ratio of a contact hole or a beer hall is in the inclination which 
becomes still higher as detailed-izing of a semiconductor device and high integration 



progress in recent years. For this reason, a contact hole etc. is buried using a blanket 
tungsten, the coverage of an up wiring layer is improved, and the technology of 
obtaining good contact between vertical wiring layers is needed. Moreover, the 
maintenance and improvement in the reliability of a metal wiring layer are becoming 
difficult as detailed-izing of a semiconductor device and high integration progress. 
Especially, as a metal wiring layer of submicron level, when using aluminum or an 
aluminium alloy monolayer, application for the product of which high reliability is 
required from the point of a stress migration or electromigration is becoming difficult 
As this cure, multilayer wiring layers, such as the laminating wiring structure of an 
aluminum film and other metal membranes, for example, aluminum film / TiN film etc., 
are used. However, in order to acquire higher reliability, a tungsten is beginning to be 
used as a new wiring material. 

[0003] When a tungsten film is used, in order to raise the adhesion between a ground 
insulating layer and a tungsten film, electric conduction films, such as a titanium- 
nitride film called adhesion layer, are made to intervene in many cases. Now, the 
etching method of these films suitable for mass production is not established, but 
various examination is made. Moreover, development of the etching system used for 
this etching method is also progressing. 
[0004] 

[Description of the Prior Art] Generally, peeling as the blanket tungsten 2 has bad 
adhesion with an oxide film 1 and shown in drawing 9 (a) etc. may arise. For this 
reason, as shown in drawing 9 (b), the adhesion layer 3 was made to intervene 
between the tungsten film 2 and an oxide film 1, adhesion was raised, and peeling of 
the tungsten film 2 is prevented. 

[0005] Although a TiN film is used in many cases as an adhesion layer 3 and it is 
formed of a spatter, since it differs from the CVD for forming a layer insulation film 
and a tungsten film, the receipts and payments to equipment follow between two 
membrane formation processes, and the fall of a throughput is caused. Moreover, 
although the formation technology of the TiN film by CVD is also being established in 
recent years, it is not suitable in order continuation membrane formation within the 
same chamber is difficult since process conditions, such as reactant gas. differ from 
the deposition method of a blanket tungsten greatly, and to aim at improvement in a 
throughput too. 

[0006] By the way, as shown in drawing 10 (a), since an adhesion layer is not needed 
but it can form directly on insulator layers, such as silicon-oxide la. when it is going 
to aim at improvement in a throughput, it is suitable [ tungsten film 2a formed of 
reduction of a diboron hexahydride (B-2 H6) ]. Moreover, since it is the same CVD as 
a blanket tungsten, it has the feature that a process development etc. can be 
performed easily. Therefore, as shown in drawing 10 (a) and (b), to use tungsten film 
2a which used the diboron hexahydride and was formed as a wiring layer is also 
attempted on insulator layer la. In addition, drawing 10 (b) shows wiring layer 2b 



connected with the semiconductor substrate 5 of a pars basilaris ossis occipitalis 
through the contact hole 6 fornned in insulator layer lb on the semiconductor 
substrate 5. 

[0007] Moreover, in order to form a wiring layer from the alloy film containing the 
formed titanium, and a tungsten film, the process which **********$ these is needed. 
Many gas containing a fluorine is used for etching of a tungsten film, and a parameter 
and a bird clapper with the substrate temperature important after that a processing 
configuration controls at the time of the etching are known. According to the well- 
known example, it is needed, for example that substrate temperature is low 
temperature (-35 — 50 degree C is desirable practically.) -20 degrees C or less. On 
the other hand, under these conditions, etching of the alloy containing titanium cannot 
progress easily, and further, since it is difficult to enlarge the selection ratio [ film / 
tungsten / a ground insulator layer (silicon oxide) and ] of etching, when 
:K***:te****3|cing a tungsten film and the alloy film containing titanium within the same 
chamber, they have been the conditions that a margin is very narrow. 
[0008] In order to avoid this problem, it is necessary to ********** each film on 
different process conditions. Therefore, the method of **********ing a tungsten film 
and the alloy film containing titanium with separate equipment conventionally has 
been taken. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if it thick-film-izes in order to 
reduce resistance when forming a tungsten film using a diboron hexahydride, as shown 
in drawing 10 (a) As shown in what irregularity 4 produces on the front face of the 
tungsten film 2a (surface morphology gets worse), and drawing 10 (b) When the 
invasion to the semiconductor substrate 5 of a ground becomes remarkable and the 
shallow PN junction is formed in the semiconductor substrate 5, the invasion layer 7 
pierces through a PN junction, and there is a problem of an electric short cause, a 
bird clapper, etc. 

[0010] Moreover, when **********ing a tungsten film and a TiN film, as described 
above, since the process margin is narrow, etching within the same chamber has the 
problem that it is difficult and improvement in a throughput cannot be aimed at, in 
that the stability at the time of product mass production and repeatability are secured. 
In order to extend a process margin, when it is made to ********** separately by 
two sets of equipments, there are an equipment increase in cost and a problem of 
causing increase of installation area. 

[001 1] Furthermore, there are the following problems which must be solved besides 
the above. 

** If the wafer after etching is taken out into the atmosphere as it is, since the wafer 
has got cold in low-temperature etching, the moisture in the atmosphere dews on a 
wafer front face, and it reacts with the resultant which remains on a wafer, and there 
is a problem that a foreign matter arises or a defect arises in the wiring layer which 



the melting liquid of a resultant was generated, acted on the wiring layer, and was 
formed. Although the heater for evaporating moisture etc. is needed in order to avoid 
this, since this needs not only increase of facility cost but heating time, it causes the 
fall of the throughput of a wafer. 

[0012] ** When **********ing at low temperature by using a resist film as a mask, 
the resultant which is hard to remove on the side attachment wall of the resist film 
after etching has adhered, and it cannot remove in many cases in ashing using oxygen 
plasma. If there is this residue, when an insulator layer is deposited on it, unusual 
growth etc. will arise, and decline in excellent article yield will be caused. Moreover, 
adding the processing for removing this resultant causes increase of facility cost, and 
the fall of the throughput of a wafer. 

[0013] The wiring layer which consists of an adhesion layer and a main electric 
conduction film, without creating this invention in view of the trouble of the above- 
mentioned conventional example, and reducing a throughput is formed, The installation 
area of equipment is reduced [ securing the stability and repeatability of a process, ] 
as much as possible, It aims at offering the manufacture method of a semiconductor 
device that a resist film is removable, and the manufacturing installation of a 
semiconductor device, without leaving preventing dew condensation in the substrate 
front face after low-temperature etching, without reducing the throughput of 
equipment, and a resultant. 
[0014] 

[Means for Solving the Problem] The process which the above-mentioned technical 
problem returns the gas which contains [ 1 st ] a tungsten mainly by the diboron 
hexahydride, and forms the 1st tungsten film on an insulating layer, Return the gas 
containing a tungsten by hydrogen or the silane, and it is attained by the manufacture 
method of the semiconductor device characterized by having the process which 
forms the 2nd tungsten film on the tungsten film of the above 1st The process which 
forms opening in the aforementioned insulating layer after forming an insulating layer 
on a semiconductor substrate the 2nd, The process which returns the gas containing 
a tungsten mainly by the diboron hexahydride, covers the aforementioned opening, 
and forms the 1st tungsten film on the aforementioned insulating layer. Return the 
gas containing a tungsten by hydrogen or the silane, and it is attained by the 
manufacture method of the semiconductor device characterized by having the 
process which forms the 2nd tungsten film on the tungsten film of the above 1st The 
tungsten film of the 3rd above 1st is an adhesion layer which strengthens adhesion 
between the aforementioned insulating layer and the tungsten film of the above 2nd. It 
is attained by the manufacture method of the semiconductor device a publication by 
the 1st or 2nd invention characterized by the tungsten film of the above 2nd being 
the main conductive layer. It is attained by either the 1st characterized by the 
tungsten film of the 4th above 1st and the tungsten film of the above 2nd being 
blanket tungstens, or the 3rd invention by the manufacture method of the 



semiconductor device a publication. It is attained by the manufacture method of the 
semiconductor device a publication by the 4th invention characterized by 5th 
**********jng and embedding the tungsten film of the above 1st, and the 2nd 
tungsten film after formation of the tungsten film of the above 2nd at the 
aforementioned opening. It is attained by the manufacture method of the 
semiconductor device a publication by the 4th invention characterized by 6th 
**********ing alternatively the tungsten film of the above 1st and the 2nd tungsten 
film, and forming a wiring layer after formation of the tungsten film of the above 2nd. 
In the process which forms a titanium-nitride film and a tungsten film in order on a 
substrate the 7th, and reduced pressure atmosphere The process which **********s 
the aforementioned tungsten film by the gas which holds the aforementioned 
substrate in temperature of -20 degrees C or less, and contains a fluorine, after 
etching of the aforementioned tungsten film in the process which does not have **** 
in the atmosphere and which comes out and moves the aforementioned substrate to 
the etching place of the aforementioned titanium-nitride film, and reduced pressure 
atmosphere It is attained by the manufacture method of the semiconductor device 
characterized by having the process which **********s the aforementioned 
titanium-nitride film by the gas which holds the aforementioned substrate in 
temperature of 15 degrees C or more, and contains chlorine or chlorine. It is attained 
by the manufacture method of the semiconductor device a publication by the 7th 
invention characterized by the gas which contains the aforementioned fluorine in the 
octavus being 3 nitrogen fluoride. After **********jng the aforementioned tungsten 
film and the aforementioned titanium-nitride film to the 9th by using a resist film as a 
mask, It is attained by the 7th characterized by **(ing) and removing the 
aforementioned resist film to the mixed gas of the gas containing the activated 
fluorine, and the gas containing oxygen, or the manufacture method of a 
semiconductor device given in invention of the octavus. The 1st chamber which is 
equipped [ 10th ] with the cooling means of a substrate and **********s the 1st 
etched body on the aforementioned substrate in the state of reduced pressure by the 
1st activated gas, The 2nd chamber which is equipped with the heating means and 
cooling means of the aforementioned substrate, and **********s the 2nd etched 
body on the aforementioned substrate in the state of reduced pressure by the 2nd . 
activated gas, It is connected with the 1 st chamber of the above, and the 2nd 
chamber of the above, and is attained by the manufacturing installation of the 
semiconductor device characterized by holding a reduced pressure state and having 
among these the conveyance way which can move the aforementioned substrate. 
[0015] 

[Function] In the membrane formation method concerning this invention, the gas 
containing a tungsten is returned mainly by the diboron hexahydride, the 1st tungsten 
film is formed, on it, the gas containing a tungsten is returned by hydrogen or the 
silane, and the 2nd tungsten film is formed. Therefore, the 1st and 2nd tungsten films 



can be continuously formed only by switching reactant gas. Thereby, by both CVD, it 
is possible to form membranes within the same chamber, and improvement in a 
throughput can be aimed at. 

[0016] Moreover, thick-film-izing is possible, without improving adhesion with an 
insulating layer and worsening surface morphology in the wiring layer which uses as an 
adhesion layer the 1st tungsten film formed of reduction of a diboron hexahydride, and 
makes the 2nd tungsten film formed on it of reduction of hydrogen or a silane the 
main conductive layer. Furthermore, since the 2nd tungsten film as a main conductive 
layer is formed on the 1 st tungsten film as an adhesion layer and the 1st tungsten 
film which is formed of reduction of a diboron hexahydride and touches the 
semiconductor substrate of the pars basilaris ossis occipitalis of opening may be 
made thin when embedding the above-mentioned two-layer tungsten film at opening 
formed in the insulating layer on a semiconductor substrate, it is possible to suppress 
the invasion of the tungsten to a semiconductor substrate. 
[0017] Moreover, according to the etching method concerning this invention, a 
tungsten film is **********ed at low temperature -20 degrees C or less, and the TiN 
film is **********ed at the temperature of 15 degrees C or more. Therefore, at the 
time of etching of a tungsten film, reservation of a selection ratio with a TiN film can 
be performed, and the etching rate of a TiN film and a selection ratio with a ground 
insulating layer can fully secure at the time of etching of a TiN film. Thereby, the 
stability of a process and repeatability are securable. 

[0018] Furthermore, in the removal method of the resist film concerning this invention, 
the resist film used as a mask for etching by dry ashing using oxygen gas and the gas 
containing a fluorine is removed. By the way, since a tungsten and TiN are contained 
in the resultant generated by etching, although it is very difficult to remove these, 
they are effectively removable by dry ashing only using oxygen gas, by adding the gas 
containing a fluorine. 

[0019] moreover, the thing which is connected on the conveyance way which can 
decompress the 1st and 2nd chambers which can etch a film different, respectively 
according to the etching system concerning this invention — the 2nd chamber from 
the 1 St chamber — a substrate — the atmosphere — **** — it can be made to 
move without things For this reason, in the front face of the substrate moved to the 
2nd chamber, dew condensation by the moisture in the atmosphere does not arise. 
[0020] Furthermore, since the temperature of the substrate moved from the 1 st 
chamber in which etching at low temperature is possible to the 2nd chamber in which 
etching at temperature higher than it is possible rises, the special facility and special 
processing for heating of a substrate become unnecessary, and it can aim at 
curtailment of facility cost, and improvement in a throughput. Furthermore, by using 
the etching system with which two chambers were connected, elevation of equipment 
cost can be suppressed compared with the case where two sets of separate etching 
systems are used, and reduction of the installation area of equipment can be aimed at. 



[0021] 
[Example] 

(1) The explanatory drawing 3 of the membrane formation method of the adhesion 
layer concerning the 1st example of this invention and the main conductive layer is a 
side elevation of a CVD system used for the membrane formation method of the 
adhesion layer concerning the 1st example of this invention, and the main conductive 
layer. As shown in drawing 3 , the substrate holder 92 holding a wafer 97 in which the 
heater 93 was built is installed in the chamber 91. Moreover, in order to discharge the 
1st gas inlet 94 by which 6 fluoride [ tungsten ] (WF6) gas is introduced in a chamber 
91, the 2nd gas inlet 95 by which the mixed gas of a diboron hexahydride (B-2 H6), 
hydrogen (H2), or a silane (SiH4) is introduced in a chamber 91, and unnecessary 
reactant gas or to decompress the inside of a chamber 91, the exhaust port 96 to 
which an exhaust air pump is connected is formed. In addition, a heater may be 
formed in the exterior of a chamber. 

[0022] Drawing 1 (a) - (e) is the cross section showing the formation method of the 
pad layer (plug) of the contact hole concerning the 1st example of this invention of 
having used the CVD system of drawing 3 . WF6 The tungsten film formed by 
returning gas mainly by the diboron hexahydride is used as the adhesion layer 14, and 
it is WF6. Let the tungsten film formed by returning gas by hydrogen be the main 
conductive layer 15. Any tungsten film is formed as a blanket tungsten which does not 
have the selectivity of growth. 

[0023] First, as shown in drawing 1 (a), after forming the insulating layer 12 which 
consists of a silicon oxide on a silicon substrate (semiconductor substrate) 1 1, a 
contact hole 13 is formed in an insulating layer 12. At this time, the silicon substrate 
1 1 is exposed to the pars basilaris ossis occipitalis of a contact hole 13. Subsequently, 
as shown in drawing 1 (b), it is flow rate WF6 for /of 100 cc. Gas, Flow rate B-2 H6 
for /of 100 cc Gas and H2 for flow rate/of 1000 cc The mixed gas of gas is supplied 
in a chamber 91. on conditions with a gas pressure lOOTorr and a substrate 
temperature of 450 degrees 0 By CVD, the 1st tungsten film (W film) 14 of 100- 
1000A of thickness is formed on an insulating layer 12. In this case, WF6 Gas is 
mainly B-2 H6. It is returned by gas and the adhesion layer 14 which consists of the 
1st tungsten film is formed. 

[0024] Then, as shown in drawing 1 (c), it is B-2 H6. Supply of gas is stopped and it is 
flow rate WF6 for /of 100 cc. Gas and H2 for flow rate/of 1000 cc The mixed gas of 
gas is supplied in a chamber 91, and the main conductive layer 15 which consists of 
the 2nd tungsten film of 100-1000A of thickness is formed on the adhesion layer 14 
by CVD on conditions with a gas pressure 1 0OTorr and a substrate temperature of 
450 degrees C. In this case, WF6 Gas is H2. It is returned by gas and the 2nd 
tungsten film is formed. Thereby, the 1st and 2nd tungsten films 14 and 15 are 
embedded in a contact hole 13, and the laminating of it is further carried out on an 
insulating layer 12. At this time, the front face of a silicon substrate 1 1 becomes 



almost flat 

[0025] Subsequently, it is NF3 as shown in drawing 1 (d). By the dry etching using gas, 
etchback is carried out the 1st on an insulating layer 12 and the 2nd tungsten film 14 
and 15 are removed, and it leaves the 1st and 2nd tungsten films 14a and 15a only in 
a contact hole 13. Thereby, a plug 16 is formed. In addition, it is SF6 as etching gas. 
You may use. Moreover, HF+HN03 You may perform wet etching using mixed liquor or 
the mixed liquor of H2 02+NH3. 

[0026] Next, as shown in drawing 1 (e), after covering a contact hole 13 and forming 
aluminum / copper alloy film on an insulating layer 12, patterning is carried out and 
the wiring layer 17 linked to the aforementioned plug 16 is formed. This connects a 
silicon substrate 1 1 and the wiring layer 1 7 through a plug 16. In addition, as shown in 
drawing 2 (b) after that, a plug 22 may be embedded in the beer hall 19 which formed 
the layer insulation film 18 which covers the wiring layer 17 as occasion demands, and 
was formed in the layer insulation film 18 through the still more nearly same process 
as the above, and another wiring layer 23 which connects with the wiring layer 1 7 
through a plug 22 further may be formed. 

[0027] As mentioned above, according to the membrane formation method concerning 
the 1st example of this invention, only by stopping a diboron hexahydride among the 
reactant gas introduced into a chamber 91, after forming the adhesion layer 14, since 
the reactant gas of the request for forming the main conductive layer 15 can be 
supplied in a chamber 91, the adhesion layer 14 and the main conductive layer 15 can 
be formed continuously. Thereby, by both CVD, it is possible to form membranes 
within the same chamber 91, and improvement in a throughput can be aimed at 
[0028] Furthermore, since the 2nd tungsten film as a main conductive layer 15 is 
formed and the 1st tungsten film 14 as an adhesion layer 14 which is formed of 
reduction of a diboron hexahydride and touches the silicon substrate 1 1 of the pars 
basilaris ossis occipitalis of a contact hole 13 may be made thin when embedding the 
above-mentioned two-layer tungsten film at the contact hole 13 formed in the 
insulating layer 12 on a silicon substrate 11, it is possible to suppress the invasion of 
the tungsten to a silicon substrate 1 1. 

[0029] In addition, in the above-mentioned example, although the tungsten film of the 
adhesion layer 14 and the main conductive layer 15 is formed as a blanket tungsten, 
you may form by the selective growth. Moreover, although this invention is applied 
when forming a plug 16, as shown in drawing 2 (a), when forming the wiring layer 24 
which consists of the 1st and 2nd tungsten films 14 and 15 on an insulating layer 12, 
it is possible to apply this invention. In this case, thick-film-izing is possible by using 
as the adhesion layer 14 the 1st tungsten film formed of reduction of a diboron 
hexahydride, and making into the main conductive layer 15 the 2nd tungsten film 
formed of reduction of the hydrogen on it, without improving adhesion with an 
insulating layer 12, and worsening surface morphology in the wiring layer created with 
these tungsten films. 



[0030] Furthermore, although the silicon oxide is used as an insulating layer 12 of a 
ground, you may be phosphorus glass (PSG film), phosphorus boron glass (BPSG film), 
a silicon acid nitride (SiON film), or a silicon nitride (SiN film). Moreover, although 
substrate temperature is made into 450 degrees C, what is necessary is just about 
300 degrees C or more. Furthermore, as reactant gas for forming the adhesion layer 
14, although the mixed gas of B-2 H6+WF6+H2 is used, it is B-2 H6+WF6+SiH4. You 
may use mixed gas. Moreover, it is WF6+H2 as reactant gas for forming the main 
conductive layer 15. Although mixed gas is used, it is WF6+SiH4. You may use mixed 
gas. In this case, 350 degrees C is suitable for substrate temperature. 
(2) The explanatory drawing 4 of the etching system concerning the 2nd example of 
this invention (a), drawing 5 , and drawing 6 are the side elevations showing the 
etching system concerning the 2nd example of this invention. 

[0031] Drawing 4 (a) shows the composition of the whole etching system to which the 
1st chamber which can etch the electric conduction film of a different kind, and the 
2nd chamber were connected in series. 101 is equipped with a cooling means of a 
wafer 100 by which the etched body was formed, in drawing 4 (a). The 1st chamber 
for **********ing and 102 the main conductive layer (1st etched body) which 
consists of a tungsten film in the state of reduced pressure by the activated gas The 
2nd chamber which **********$ the adhesion layer (2nd etched body) which is 
equipped with the heating means and cooling means of a wafer 100, and consists of a 
tungsten film in the state of reduced pressure by the activated gas. 103 is connected 
with the 1st chamber 101 and the 2nd chamber 102, holds a reduced pressure state, 
and is the conveyance room (conveyance way) which can move a wafer 100 among 
them. 

[0032] Between the 1st chamber 101 and the conveyance room 103 and between the 
2nd chamber 102 and the conveyance room 103, the bulb which opens and closes the 
path of a wafer 100, respectively and which is not illustrated is prepared. 104 is an 
entrance-side load lock chamber connected with the 1st chamber 101. The bulb 
which opens and closes the path of a wafer 100, respectively is prepared in the 
connection of the 1st chamber 101 and the entrance-side load lock chamber 104, and 
a connection and the entrance of the wafer 100 of an opposite side. After a wafer 100 
is carried in from outside in the entrance-side load lock chamber 104 which has 
atmospheric pressure, the inside of the entrance-side load lock chamber 104 is 
decompressed so that the internal pressure force of the 1st already decompressed 
chamber 101 may be suited. A wafer 100 is carried in to the 1st chamber 101 after 
that. 

[0033] 105 is an outlet side load lock chamber connected with the 2nd chamber 102. 
The bulb which opens and closes the path of a wafer 100, respectively is prepared in 
the connection of the 2nd chamber 101 and the outlet side load lock chamber 105, 
and a connection and the outlet of the wafer 100 of an opposite side. Befpre taking 
out a wafer 100 from the 2nd chamber 102 to the outlet side load lock chamber 105, 



the inside of the outlet side load lock chamber 105 is decompressed so that the 
pressure in the 2nd already decompressed chamber 102 may be suited. Then, the 
inside of the outlet side load lock chamber 105 is returned to atmospheric pressure 
after carrying in of a wafer, and a wafer 100 is taken out outside from the outlet side 
load lock chamber 105 after that. 

[0034] Each above-mentioned loculus have the exhaust ports 106-110 connected 
with the exhaust air pump (exhaust) for decompressing each interior of a room. In 
addition, you may use the etching system of composition like drawing 4 (b) instead of 
the etching system of the composition of drawing 4 (a). Drawing 4 (b) is the plan 
showing the composition of the whole etching system. 

[0035] In drawing 4 (b), a different place from drawing 4 (a) is that the 1st and 2nd 
chambers 101a and 102a, an entrance side, and the outlet side load lock chambers 
104a and 105a are connected to conveyance room 103a focusing on conveyance 
room (conveyance way) 103a. Therefore, in case a silicon substrate 100 is taken in 
and out of the 1st chamber 101a and 2nd chamber 102a, both the silicon substrates 
100 will pass the same conveyance room 103a. The bulb which is not illustrated 
[ which opens and closes the path of a silicon substrate 100 ] is prepared in the 
connection between each loculus 101a/103a, 102a / 104a [ 103a and ]/103a, and 
105a/103a. Moreover, the bulb which opens and closes the path of a wafer 100 is 
prepared also in the entrance of entrance-side load lock chamber 104a, and the 
outlet of outlet side load lock chamber 105a. 

[0036] Drawing 5 is the side elevation showing the detailed composition of the 1st 
etching chamber divided with the exterior by the 1st chamber 101. In drawing 5,111 
is the substrate holder holding a wafer 100 installed in the 1st chamber 101, and the 
passage (cooling means) 1 12 which carries out conduction of the refrigerant by which 
the temperature control was carried out, for example, the water which added the 
antifreezing solution, is formed. Moreover, the substrate holder 1 1 1 serves as the 1st 
electrode which impresses the RF power for plasma-izing etching gas. 1 13 is the 2nd 
electrode which impresses the RF power for plasma-izing etching gas, and it is 
arranged so that it may counter with the substrate holder 1 1 1 which is the 1st 
electrode. RF generator 114 which supplies RF power is connected to the 2nd 
electrode 113 of the above. Moreover, the 1st electrode 1 1 1 is grounded. 
[0037] 1 15 is a gas inlet for introducing etching gas in the 1st chamber 101. Drawing 6 
is the side elevation showing the detailed composition of the 2nd etching chamber 
divided with the exterior by the 2nd chamber 102. The 2nd etching chamber of 
drawing 6 has the almost same composition as the 1st etching chamber. A different 
place from the 1st etching chamber is that a temperature control means 124 to have 
the heater (heating means) 122 which heats a substrate, and a cooling means 123 to 
cool it is built in, in order to hold the temperature of the substrate laid in the 
substrate holder 121 installed in the 2nd chamber 102 at 15 degrees C or more. 
[0038] In addition, the substrate holder 121 serves as the 1st electrode, between the 



2nd electrode 125, impresses RF power and plasma-izes the reactant gas between 
electrodes 121,125. Moreover, RF generator 126 is connected to the 2nd electrode 
125, and the 1st electrode 121 is grounded. Furthermore, the gas inlet 127 and the 
exhaust port 109 are connected to the 2nd chamber 102. 

[0039] connecting on the conveyance way 103 which can decompress the 1st and 
2nd chambers 101,102 which can etch a film different, respectively in the above- 
mentioned etching system — the 2nd chamber 102 from the 1st chamber 101 — a 
wafer 100 — the atmosphere — **** — it can be made to move without things For 
this reason, in the front face of the wafer 100 moved to the 2nd chamber 102, dew 
condensation by the moisture in the atmosphere does not arise. 
[0040] Moreover, since the temperature of the wafer 1 00 moved to the 2nd chamber 
102 to which etching is performed at temperature higher than it rises from the 1st 
chamber 101 to which etching is performed at low temperature, the special facility 
and special processing for heating of a wafer 100 become unnecessary, and 
curtailment of facility cost and improvement in a throughput can be aimed at. Next, 
the plasma asher for removing a resist film is explained, referring to drawing 7 . 
Drawing 7 is the side elevation showing downflow Usher's composition. 
[0041] The chamber 131 is divided into the etching chamber 132, the plasma 
production room 133, and the microwave induction room 134 as shown in drawing 7 . 
It is divided with the diaphragm with which the hole which plasma passes was formed 
between an etching chamber 132 and the plasma production room 133. and is divided 
with the diaphragms 136, such as a quartz with which microwave is transmitted, 
between the plasma production room 133 and the microwave induction room 134. 
[0042] Moreover, the gas inlet 138 which introduces reactant gas in the plasma 
production room 133 is formed in the plasma production room 133. The exhaust port 
139 to which the exhaust air pump which is not illustrated for discharging 
unnecessary reactant gas to an etching chamber 132, or decompressing the inside of 
an etching chamber 132 and the plasma production room 133 is connected is formed. 
Furthermore, the substrate holder 137 which lays the wafer 100 with which 
processing is performed is installed in the etching chamber 132. 
(3) Explanatory-drawing [ of the etching method of the adhesion layer concerning the 
3rd example of this invention and the main conductive layer ] 8 (a) - (d) is the cross 
section showing the etching method concerning the 3rd example of this invention. It 
explains using the etching system of drawing 4 - drawing 6 , and the downflow plasma 
asher of drawing 7 . In addition, in the following explanation, although explanation is 
omitted about opening and closing of the bulb prepared in each loculus 101 a/1 03a, 
the connection of 102a / 103a and 104a / 105a [ 103a and ]/103a, and the entrance 
of the entrance-side load lock chamber 104 and the outlet of the outlet side load lock 
chamber 105, it shall be carried out suitably. 

[0043] As the wafer 100 processed is shown in drawing 8 (a), the contact hole 33 
which the insulating layer 32 which consists of a silicon oxide was formed on the 



silicon substrate 31 with a diameter of 6 inches, and was formed in the insulating 
layer 32 is covered, and the TiN film (adhesion layer) 34 of 50nm of thickness and the 
tungsten film (the main conductive layer) 35 of 350nm of thickness are formed on the 
insulating layer 32. Moreover, in order to form the wiring layer of a predetermined 
configuration in a desired part, the resist mask 36 of 1700nm of thickness is formed 
on the tungsten film 35. 

[0044] First, after carrying in a wafer 100 to the entrance-side load lock chamber 104, 
the inside of the entrance-side load lock chamber 104, the 1st chamber 101, the 
conveyance room 103, and the 2nd chamber 102 is exhausted and decompressed. If a 
predetermined pressure is reached, a wafer 100 will be carried in in the 1st chamber 
1 01 , and it will lay in the substrate holder 111. 

[0045] Then, a wafer 100 is cooled by the cooling means 112, and substrate 
temperature is held at -50 degrees C. Subsequently, the flow rate 3 fluoride 
[ nitrogen ] (NF3) gas for /of 150 cc is introduced from a gas inlet 115, and the gas 
pressure in the 1st chamber 101 is held to lOOmTorr(s). 

[0046] Next, RF power 200W are impressed between the 1st electrode 1 1 1 and the 
2nd electrode 113. Thereby, it is NF3 between electrodes 1 1 1,1 13. Gas plasma-izes, 
the tungsten film 35 is **(ed) by this, and etching starts. At this time, the etching rate 
of the tungsten film 35 becomes a part for 300nm/, and 100 or more have been the 
etch selectivity of the tungsten film 35 to the TiN film 34. 

[0047] After predetermined time passes, as shown in drawing 8 (b), the tungsten film 

35 **********s. Subsequently, after taking out a wafer 1 00 in the conveyance room 
103. it carries in in the 2nd chamber 102 further, and lays on the substrate holder 121. 
Since a wafer 100 is not **(ed) by the atmosphere until it is carried in in the 2nd 
chamber 102 at this time, it can suppress that dew condensation arises on the front 
face. 

[0048] Next, the wafer 100 on the substrate holder 121 is heated, and it holds in 
temperature of 25 degrees C. Subsequently, the flow rate chlorine (CI2) gas for /of 
100 cc is introduced from a gas inlet 127. and the gas pressure in the 2nd chamber 
102 is held to 50mTorKs). Next. RF power 400W are impressed between the 1st 
electrode 121 and the 2nd electrode 125. Thereby, it is CI2 between electrodes 
121.125. Gas plasma-izes, the TiN film 34 is **(ed) by this, and etching starts. At this 
time, the etching rate of the TiN film 34 becomes a part for 200nm/, the etch 
selectivity of the TiN film 34 to a tungsten film has become 100 or more, and seven 
or more have been the etch selectivity of the TiN film 34 to a silicon oxide. Therefore, 
in order that tungsten film 35a which covers the TiN film 34 though the resist mask 

36 **********s may achieve the duty of a mask, the abnormalities of an etching 
configuration are not produced. 

[0049] After predetermined time passes, as shown in drawing 8 (c), the TiN film 34 
:fc:^*)te:|e9ic3|c*3|c*s. Thereby, etching of the tungsten film 35 and the TiN film 34 is 
completed. Subsequently, after decompressing the outlet side load lock chamber 105, 



a wafer 100 is taken out from the inside of the 2nd chamber 102 to the outlet side 
load lock chamber 105. Then, after returning the outlet side load lock chamber 105 to 
atmospheric pressure, a wafer 100 is taken out outside. 

[0050] Next, a wafer 100 is carried in in the chamber 131 of a plasma asher, and it 
lays in the substrate holder 133. Next, the wafer 100 on the substrate holder 133 is 
heated, and it holds in temperature of 30 degrees C. Subsequently, the mixed gas of 
the flow rate oxygen (02) gas for carbon tetrafluoride (CF4) gas and flow rate/of 900 
cc for /of 100 cc is introduced from a gas inlet 138, and the gas pressure in a 
chamber 131 is held to 900mTorr(s). 

[0051] Next, power 900W are led to the microwave induction room 134. Thereby, it is 
CF4+02 in the plasma production room 133. Gas absorbs and plasma-izes microwave 
power, the resist mask 36 is **(ed) by this, and etching starts. Since a tungsten and 
TiN are contained in the resultant generated by etching at this time, it is 02. It is GF4 
to remove these in dry ashing only using gas although it is very difficult. By adding gas, 
they are effectively removable. 

[0052] After predetermined time passes, as shown in drawing 8 (d), the resist mask 36 
is etched and removed. Thus, the wiring layer 37 which consists of a two-layer film of 
the TiN film 34 and the tungsten film 35 is formed on an insulating layer 32. As 
mentioned above, since according to the etching method concerning the example of 
this invention reservation of a selection ratio with the TiN film 34 can be performed at 
the time of etching of the tungsten film 35 and the etching rate of the TiN film 34 and 
a selection ratio with the insulating layer 32 of a ground can fully secure at -50- 
degree 0 low temperature at the time of etching of the TiN film 34 by **********ing 
the tungsten film 35 and **********ing the TiN film 34 at 25 degrees 0, the stability 
of a process and repeatability are securable. 

[0053] in addition — although chlorine is used as etching gas of the TiN film 34 in the 
3rd above-mentioned example — Cl+Ar, Cl+helium, and CI+N2 etc. — you may use 
the gas containing chlorine 
[0054] 

[Effect of the Invention] As mentioned above, in the membrane formation method 
concerning this invention, the gas containing a tungsten is returned mainly by the 
diboron hexahydride. the 1st tungsten film is formed, on it, the gas containing a 
tungsten is returned by hydrogen or the silane, and the 2nd tungsten film is formed. 
Therefore, by both CVD, only by switching reactant gas, it is possible within the same 
chamber to carry out continuation membrane formation, and improvement in a 
throughput can be aimed at. Moreover, thick-film-izing is possible by using as an 
adhesion layer the 1st tungsten film formed of reduction of a diboron hexahydride, and 
making the 2nd tungsten film on it into the main conductive layer, without improving 
adhesion with an insulating layer and worsening surface morphology in the created 
wiring layer. 

[0055] Furthermore, since the 1st tungsten film which is formed of reduction of a 



diboron hexahydride and which touches the semiconductor substrate of the pars 
basilaris ossis occipitalis of opening may be made thin when embedding the above- 
mentioned two-layer tungsten film at opening formed in the insulating layer on a 
semiconductor substrate, it is possible to suppress the invasion of the tungsten to a 
semiconductor substrate. Moreover, according to the etching method concerning this 
invention, at low temperature -20 degrees C or less, since a tungsten film is 
**********ed and the TiN film is **********ed at the temperature of 15 degrees C 
or more, at the time of etching of a tungsten film, reservation of a selection ratio with 
a TiN film can be performed, at the time of etching of a TiN film, the etching rate of a 
TiN film and a selection ratio with a ground insulating layer can fully secure, and the 
stability of a process and repeatability can be secured. 

[0056] Furthermore, in the removal method of the resist film concerning this invention, 
since the gas which contains a fluorine in oxygen gas is added, the resultant in which 
a tungsten and TiN are contained with the resist film is effectively removable, 
moreover, the thing which is connected on the conveyance way which can 
decompress the 1st and 2nd chambers which can etch a film different, respectively 
according to the etching system concerning this invention — the 2nd chamber from 
the 1st chamber — a substrate — the atmosphere — **** — it is possible to make 
it move without things and to suppress dew condensation by the moisture in the 
atmosphere in the front face of a substrate 

[0057] Furthermore, since the temperature of the substrate moved from the 1 st 
chamber in which etching at low temperature is possible to the 2nd chamber in which 
etching at temperature higher than this is possible rises, the special facility and 
special processing for heating of a substrate become unnecessary, and it can aim at 
curtailment of facility cost, and improvement in a throughput. Furthermore, by using 
the etching system with which two chambers were connected, elevation of equipment 
cost can be suppressed compared with the case where two sets of separate etching 
systems are used, and reduction of the installation area of equipment can be aimed at. 
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